desadvantage that medical staff is exposed to radiation. 4 In addition, at the time when the operating room is busy, instead of delaying the patient, removal of the foreign object can be considered under local anesthesia in the intervention room. The use of the stereotaxic method accompanied by plain radiography would facilitate our business in these conditions.
The most effective method used in the determination of the three-dimensional locaization with X-ray of the foreign object in the body is the method of stereotaxy. In this method, while detecting the piece of metal with X-ray, metal objects such as injection needle are used for marking. In this study, in 30 patients applying to our emergency department with the complaint of sinking of metallic foreign body, the effectiveness of stereotaxic method which was applied has been evaluated.
Material and Method
In our study, 30 patients who applied to the emergency service of our hospital between 10 May
African Health sciences Vol 14 No. 1 March 2014 2009 and 30 June 2010 with the complaint of sinking of metallic foreign body into their extremities were evaluated prospectively.
Those who had the injuries in the areas of outside the extremity, those who had the foreign body within the joint and those who injured with non-metallic objects were left out of the study.
Of 30 patients whom we enrolled into the study, 16 were male and 14 were female. The age of the patients, the reasons of the injuries, the distance to our hospital from the city that they were dispatched, whether the surgery was done or not previously, the existence of orthopedics specialist at the hospital that they were dispatched from and the reasons for dispatch were questioned. Moreover, while we were removing the metallic foreign body, the skin incision length that we carried out, the duration of surgery and the patients that we failed were evaluated and recorded. Before begining the process, tetanus prophylaxis of the patients were questioned and to those who were necessary were inoculated. Then, an intravenous cannula was inserted in the forearm of all patients. At the same time just before the operation, single-dose cefazolin intravenous and antibiotic prophylaxis were given. In the emergency service after the preparedness of the skin, the patients whom the foreign object sank their parts were applied the prilocaine(citanest ® ) as local anesthesia. Pediatric patients who have the problem of adaptation were made the sedation with midazolam in addition to local anesthesia. The application of tourniquet would be considered for the risk of bleeding during the operation.
In all patients, by looking anteroposterior(AP) X-ray and taking consideration the entrance hole of foreign body the possible place of the needle was determined ( Figure 1 ).
The sign of plus (+) was drawn with the pen of skin so that it would presumably be over the foreign body (Figure 2) . Figure 2 . Marking with the pen Then two injection needles were fixed by being passed through the skin so that they would come right over the lines and be perpendicular to each other ( Figure  3 ). The plain graphies of the area were again taken after the marking according to the needles so that they would be just front-back and just lateral. In all patients, X-ray tube was kept at a distance of one meter to the extremity as a standard and was shot. In AP X-ray, the position of the foreign body was determined according to the needles which were placed ( Figure 4 ). In the lateral graphy, the distance and orientation of the foreign body away from the skin was assessed ( Figure 5 ). Figure 5 . The control graphy lateral (1.7cm away from the skin)
Then the injection tips were removed and under the guidance of marking lines, the skin and subcutaneous incision was made by taking into consideration the distance of the foreign body away from the skin and the lines. In our evaluation on the X-ray, the metallic foreign body was found in the place we determined and was removed ( Figure 6 ).
African Health sciences Vol 14 No. 1 March 2014 Figure 6 . The removal of the body in the guide of the line The incisions after the necessary washing and debridement were appropriately sutured.
In the patients who seemed to be necessary after the foreign body was removed, by taking the AP X-ray of the related place the control was made. Then, oral sulbactam-ampicillin and prophylaxis were given to the patients.
All procedures were applied according to the declaration of Helsinki. Signatured consent forms were obtained from all the patients. The study was approved by the ethical committee of the university.
Results
The cases were between the age of 7 and 64 years. Metallic foreign bodies were in hand and foot in 23 patients (77%), in the others were in the other parts of the extremities. 21 of the patients (70%) were injured at home with sinking of needle. In the other patients, the foreign body had entered the extremity as a result of the injury with the gunshot and the accident at work. 13 children injured at home as a result of an accident were under the age of 13 (43%).
At 13 pediatric patients who have the problem of adaptation were made the sedation with midazolam in addition to local anesthesia. During the surgical intervention, significant hemorrhage has not been observed in all patients and so the use of tourniquet has not been required.
A month ago in one of the patients and five months ago in the other the injury had happened with foreign bodies. These patients were refered from the physical therapy clinic that they applied because of the pain of extremity. The other patients had applied to our emergency service at the latest within three days after injury. To the six of the patients (20%) had been intervened in another center before our assessment but the foreign body had not been removed. 17 of the patients (57%) were referred from the outside of the city. The distances of the arrival of the patients were on average 121 kilometer (15-270). In 19 of the cases (63%), it was learned that in the hospitals that they were sent orthopedic specialist was available and in all of these cases, the reason of being referred was that the fluoroscopic device was not found.
In all of the patients the duration of the removal of the foreign body has ranged between 2 and 20 minutes (mean 7.4 min). The length of the skin incision's average in the patients was 1.9 cm (1-3 cm) ( Table 1) .
When the X-ray of the arrival of eleven patients (37%) was evaluated, it was observed that the foreign body was far 3 cm from the place of the entrance.
In three patients (10%) who could not be obtained any compliance under the local anesthesia, the operation was carried out under the general anesthesia in the operating room. The foreign body in all of the patients was removed. In order to determine the location of the foreign body in 2 of the patients, X-ray had to be taken again. In the ankle of one of these patients, for the removal of metallic foreign body being in the posterior of medial malleol skopy was utilized. The average follow-up time of the patients is 10 days (6-14 days). During this period, no complications were encountered.
Discussion
The substances, found as a foreign object in the body are divided into two as radiopaque and radiolucent. While it is being utilized from the imaging methods such as X-ray, CT and US in the removal of the radiopaque materials, US is often used in those being radiolucent. In 30 patients in this study, it has been aimed that the effectiveness of the removal process of the metallic foreign body from the extremity was prospectively evaluated with the stereotaxic method.
The foreign bodies can be removed successfully with the aid of US. 5 But while this method is being used, in addition, the specialist of radiology and ultrasound device are needed. Still, the location of the foreign body has been able to be determined with the MRI and CT. 6 But the high cost of these devices, the absence of these devices in every hospital and the patient's highdose radiation exposure in CT have limited its uses. In addition, in these methods, too, the localization of the foreign body has been marked but the localizaton has only been determined by the certain anatomical touchstone's (guide) points. In addition, the use of these devices during the removal of the foreign body is not a practical application. Fluoroscopy has widely been used in the process of removing a foreign body. But, taken by fluoroscopy, radiation's being able to make a carcinogenic effects on the surgical team and the amount of the radiation, which was taken have been determined in the studies. 7, 8 In the method that we applied the surgical team has not exposed to the radiation. In the patients, only at the rate of 93% the foreign body has been removed by being taken two-sided X-ray. Thus, the patients have been exposed to the doses of radiation much less than fluoroscopy. In addition, the unnecessarily use of the operating room, only because of the fluoroscopy device increases the cost.
In our study, when the arrival X-ray of 11 (37%) patients was evaluated, it was seen that the foreign body was quite in a different place from the location of the entrance. For this reason, to make the process of marking to the region where the object is approximately found according to the arrival X-ray is more accurate. If the marking is done according to the location of the entrance, the object may remain far away from the actual location. This makes it the process of the extraction difficult.
Yildirim and et al, to the whole of the patients coming with the injury of the metallic foreign body, their relatives have stated that the injury was in the form of needle sinking at home. 9 In this study, as a result of the home accident in 83% of the patients, it was determined that they were injured with a needle-awl. This situation has especially presented that the materials such as needle-awl in homes with children should be kept away from the children.
In the removal of the metallic foreign body, Cincin and et al implemented the method of stereotaxic. But, they, without marking with a pen, have marked just the tip of the injector and have detected the location of the object by taking 3-sided graphy. They have sent away the foreign body without removing the tips of the injector. 10 While the tips of the injector are being found (present), the operation of the removal of the foreign body may create some of the technical difficulties. This problem has been able to be solved by marking the skin with a skin pencil. In addition, instead of taking 3-sided graphy, it has been determined that taking 2-sided graphy in this study was sufficient.
In more than half of the patients who were dispatched (63%) in order to be removed the foreign body, the absence of fluoroscopy device was shown as a justification despite availability of the specialist. However, the plain graphies that we have used in the method of stereotaxic have been present in every health center. Being spread of this method will largely prevent the dispatches. Still, 57% of our patients have been sent from outside the city and a distance of average 121 km. We believe that the method of stereotaxic that we consider to be successful will prevent the unnecessary dispatch of the patient and the related costs that will be able to arise.
This method that we have applied may not be effective in removing foreign bodies within the locations of the joint, the proximal of the extremity and outside the extremity. Fortunately, the injuries of the foreign body have mostly been in the distal of the extremity. 10 In 80% of the cases in this study, the injury had been in the distal of the extremity. The lenght of skin incision and the duration of the operation that we performed during the process are similar to the results of the other two studies that the foreign body was removed with the other method of stereotaxic in the literature. 9, 10 The lenght of the incision and being less of the duration of the process are dependent on being marked and being localized of the foreign body.
In the case which failed with this method, the foreign body was within the deep tissues and tendon. Therefore, the fluoroscopy was needed.
Conclusion
As a result, even if the assistive devices such as fluoroscopy and ultrasound equipment are absent, most of the foreign bodies may successfully be removed with the aid of the X-ray, found in each hospital and with the method of stereotaxic. With this method, the amount of radiation received during the process of the removal of the foreign body is less than the method of fluoroscopic. But, in being removed of the foreign bodies, found in the deep tissues such as the interval of the joint or inside of the tendon, this method may fail. However, fluoroscopy may be needed in such cases.
